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A WRENCH 

field of the Invention : 

The present invention relates to a wrench having at least a one way 
operation and more particularly, though not exclusively, concerns a tool 
similar in operation to a ratchet like tool having a ratchet har. 
Background of the Invention : 

Ratchet tools are well known and are a tool suitable for applying torque 
to a fastener such as a nut, bolt or screw, via an ^ropriate drive socket 
(hereinafter also referred to as a fastening device) having a square drive recess 
which receives a square peg of a ratchet bar, for the purpose of tightening or 
slackening the fastener. The wrench or ratchet tool is movable relative to the 
fastening device in one direction only opposite to tiiat direction in which 
torque is applied. Motion between the ratchet bar and the festening device in 
the opposite direction is achieved by a set of angular teeth, which co-operate 
with a pawl to create a locking motion in the one direction only for applying 
torque and free movement in the opposite direction. The operation of ftxe 
fastening device and fastener via a ratchet bar is much more convenient in 
restricted space situations than flie use of a fixed bar operated socket because 
there is seldom a requirement to remove and reattach the fastening device 
operating the &stener. 

Variations of known ratchet bar arrangements are exhaustive. Most 
mechanisms have more and more locking teefli etc. to allow a smalla- an^e 
between drive, re-position and drive, resulting in mechanisms in which the 
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angle between drive and reposition has been substantially reduced, but as a 
result so has the amount of torque that can be safely ^plied to the ratchet bar 
without failure. The increasing intricacies of the ratchet mechanisms have 
resulted in them being intolerant to dirt or corrosion. 
5 Sttmmarv of the Invention : 

It is an object of the present mvention to provide an improved one 
directional drive device in particular a fastening device. 

Accordmg to one aspect of the present invention there is provided a 
wrench comprising a head portion defining a circular aperture, a split ring 
3 sprung into said aperture and having spaced-apart end portions and a handle 
pivotally coTq)led to said head portion for moving said end portions together, 
said split ring having an abutment portion and a camming portion, said 
abutment portion being ad^ted to cooperate with a complementary abutment 
portion formed in said head portion to Imrit the available rotation of the split 
' ring within the ^erture, and said camming portion being adapted to cooperate 
wifli a coinplementary part on said pivotal lever for moving the spaced-apart 
end portions of the split ring towards each other when said abutment portion 
of the split ring is abutting the conq)lanentaiy abutment portion on the head 
portion, and spring means biasing said handle in a sense to close said spaced 
^art end portions of the split pin together witii a force greater than the spring 
force developed by the split ring itself. 



In a preferred embodiment of the present invention the spring means 
biasing the handle is located in the handle at the coTq)Iing between the head 
portion and the handle. 

Preferably, the spring means is located in a passage extending through 
the coupling and con:q)limentary J5)ertures in the handle. 

Opposed ends of the spring means may be associated with detent means. 
Conveniently, the detent means comprises a ball located at each of the 
two opposed ends of the spring means, respectively, for engagement with a 
respective protrusion on the head portion. 

Each protrusion may extend towards the ottier in an elongate slotted 
portion of the head portion in which an end portion of the handle is coupled to 
the head portion. 

The wrench may include two recesses on either side of each protrusion 
for receiving therein a respective one of the balls when thes handle is in a drive 
or a reverse drive position. 

The spring means is conveniently a compression spring. 
Preferably, the complimentary part on said pivotal lever for moving the 
spaced ^art end portions of fhs split ring towards each other comprises end 
walls of a slot at the inner-most end of the handle within the head portion, the 
slot extending in a transverse direction to a longitudinal axis of the handle. 

The spaced apart end portions of the split ring may comprise a land 
extending in both a radially outward direction and a circumferential direction, 
to define a common protrusion contiguous filie split in the ring and tiie 



abutment portion at the ciicumferentially opposed end of the land to the 
respective camming portion, wherein the camming portions project into the 
transverse slot of tiie handle. 
Description of the Inventinw 

Embodiments of the present invention will now be described by. way of 
example only with reference to the accompanying drawings in which: 

Fig 1 is a partial plan view of a wrench in accordance with the present 
invention having a clamp drive socket bar with a resiUent drive ring located 
within a casing of a head of the socket bar; 

Fig. 2 is a similar view of the clamp drive socket bar of Fig. 1, but 
shown in a ddve position; 

Fig. 3 is a similar view of the clamp drive socket bar of Fig. 1, but m a 
reverse drive position; 

Fig. 4 is an exploded view of the clamp drive socket bar of Fig. 1 with a 
festening device shown to be locatable witbin a flexible ring; 

Fig. 5 is an e3q)loded view similar to Fig. 4 showing a modified form of 
the clamp drive socket bar. 

Fig. 6 is a partial plan view of a wrench similar to Fig. 1, but of another 
embodiment in accordance with the invention; 

Fig. 7 is a view similar to Fig. 2, but of the wrench of Fig. 6; and 

Fig. 8 is a view similar to Fig. 3, but of the wrench of Fig. 6. 



Descriptioii of the Embodiments ! 

The embodiments of flie present invention will now be described with 
reference to the accompanying drawings. M the various embodiments 
described herein and corresponding drawings, like reference numerals are 
used to indicate like features throughout. 

Referring to Figures 1 to 4 of the drawings, there is shown a wrench 
having a clamp drive socket bar (1) which includes a head portion (2) formed 
of steel for example and coiipled with an elongate handle (3) for applying 
torque to a drive spigot (4a) of a socket (4) having an external cylindrical 
drive sun&ce (4b). 

A resihent split ring (5) is spring fitted within the head portiott (2) and is 
so sized that in an inherently e^anded condition the split ring engages, in a 
complementary manner, internal surface (6) of the head portion (2). 

A pivot or fulcrum pin (7) is mounted in opposed apertures (8) on 
opposite sides of the head portion (2) and also extends through aperture (9) 
through one end (10) of the handle (3) to which the head portion (2) is 
attached for coupling the head portion (2) and handle (3) so as to be pivotable 
one relative to tiie other. 

The pivot pin (7) has a diametrically extending cylindrical aperture (1 1) 
therethrough. A compression spring (15) and a ball (16) at each opposite end 
of the spring are located in the cylindrical aperture (11) and extend into 
diametrically opposed apertures (17) on transverse feces (18) of end (10) of 
handle (3). 



The head portion (2) is shown in Fig. 4 to be of a two part constraction 
to sandwich therebetween the resilient spht ring portion (5) in a substantially 
cylindrical part (2a). A slotted part (2b) extehds radially outwardly jBrom 
cylindrical part (2a) to receive end (10) of handle (3) within the slotted part 
(2b). Parallel opposed surfaces (19) extend in a direction parallel to the 
central rotational axis (20) of aperture (21) through head portion (2) for 
receiving spigot (4a) of the socket fastener device (4). 

The parallel surfaces (19) are each provided with a smooth curved 
protrusion (19a) aligned with and directed towards the otiher. The protrusions 
are located as shown in Fig. 1 to act simultaneously on opposed balls (16) to 
compress spring (15). 

As shown ni Fig. 4 the flexible ring (5) has a generally radially 
extending gap (30) between opposed ring ends (31) and (32) thereof. An 
elongate camming arm (33) extends in a radial direction outwardly from ring 
end (31) and a similar camming arm (34) extends in a radial direction 
outwardly jfrom ring end (32). The two camming arms (31) and (32) are 
closely spaced one from the other by gap (30) in an inoperative condition of 
the clamp drive socket bar (1) as shown in Fig. 1, 

A radially outwardly extending land (35,36) extends a short distance 
circumferentially from aims (33, 34), respectively. The lands extend between 
the opposed parallel surfaces (19) defining the slot in the slotted part (2b) of 
the head portion. The lands each have a flat end abutment surfece (37,38) 
remote from camming arms (33,34), respectively, for engaging when 



necessary respective surfaces (19) of the slotted portion (2b) of the head. 
Abutment surfaces (37,38) are both engagable with tiie respective surfaces 
(19) in the central non-operatiye position of the wrench as shown in Fig. 1 . 

Complementary surfaces (39,40) at the outermost end (10) of the handle 
(3) extend in a direction parallel to the longitudinal direction of the handle (3) 
and in use engage camming arms (33,34), respectively, as necessary, to begin 
to close gap (30) and subsequently clamp jSrmly spigot (4a) of socket 
fastening device (4) to rotate the same. 

In describing the operation of the device it is to be assumed the wrench 
is initially in the position shown in Fig. 1 with a spigot (4a) of a socket (4) 
located within the resilient ring (5) in a loose fitting manner. In such case, the 
inherent spring resilient force within tbe split ring (5) holds the end surfaces 
(37,38) against the slot defining surfaces (19) of the head portion (2). 

When torque is applied via arm (3) in a drive direction D to tighten a 
fastener (not shown) engaged by the socket (4) or other fastening device, 
surfece (39) moves to engage camming arm (33) of the split ring (5), and the 
spring (15) and balls (16) begin to move off the protrusions (19a). The spring 
(15) being of a greater force flian the inherent biasing force within the split 
ring (5) forces the balls (16) to move outwardly down opposite surfaces of the 
respective protrasions to end finally ki tihie position shown in Fig. 2. In 
achieving this position the complementary surfaces (39) forces camming arm 
(33) of the split ring (5) across to the right hand side in Fig, 2 to close or 
substantially close gap (30) and to abut arm (33) against ami (34), In this 
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position the spUt ring (5) is in effect antomaticaUy locked onto spigot (4a) of 
rocket (4). When the handle (3) is released by the operator the force in spring 
(15), being greater that that in the split ring ensures the wrench is locked onto 
spigot (4a) of socket (4). 

When tightening a fastener it is sometimes necessary to move the 
wrench to a different position, in a reverse direction R, so that torque can be 
re-^Ued in drive direction D. In ftis instance, as ann (3) moves in the 
reverse direction, surface (39) moves away from camming arm (33) and the 
spring bias in split ring (5) separates arms (33,34), As soon as separation 
occurs the clamping effect of the spUt ring (5) is removed sufficiently to 
enable free rotation of flie wrench about the spigot (4a) of the socket (4). 

Once the wrench is rqjositioned in a desired mamier and the torque in 
the reverse direction R is removed, the force of the compression spring (15) 
again takes over and clamps the wrench via split ring (5) onto the spigot (4a), 
as described above with reference to Fig. 2. 

To unscrew a festener without removnig the wrench over requires the 
operator to hold the head portion (2) while applying toque in the reverse 
direction R. Once the spring (15) and balls (16) aUga with the protrusions 
(19a) and more torque is apphed in reverse direction R, the handle cUcks over 
centre as the spiiag (15) forces the balls down the opposite sides of the 
respective protrusions to the position as shown in Fig. 3. The operation of the 
wrench to unscrew the fastener will be the same as described for tightening 
the fastener. However, the split ring will open out to the position of Fig. 1 as 
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the handle moves over centre (that is the balls cross the peaks of the 
protrusions) and complimentary surface (40) acts upon camming ami (34) to 
close the split ring and clamp it on spigot (4a). 

Fig. 4 shows a washer (45) and a screw (46) being used to hold the pivot 
5 pin (7) in place relative to the head portion 2. However, the washer and 
screw, with pivot pin (7), serve also to hold the two parts of Ihe head portion 

(2) together, hi Fig. 5 the pivot pin (7) is simply replaced by a pin having a 
fiiction fit for example to help hold the two parts of the housing together. 
CMherwise the embodimeat described in Fig, 5 operates ia the same maimer as 

10 described above ia regard to the specific embodiment of Figs. 1 to 4. 

Figs. 6 to 8 illustrate yet another embodiment in accordance with the 
present invention. The construction shown is sUghtly different than 
previously shown in Figs. 1 to 4 or Fig. 5. However, the operation of the 
wrench of Figs. 6 to 8 is substantially identical to what has previously been 
15 described above. 

However, the physical differmces amount to the end (10) of the handle 

(3) being substantially annular with the pivot pin (7) occupying the central 
aperture of the annulns. In addition the surfaces (19) of the slotted portion 
(2b) are no longer parallel but are curved to provide a more pronounced recess 

20 on either side of the protrusions tiiereby to ensure a more positive and faster 
snap action than the previously described embodiments. 

Advantageously, the wreiich device of the present invention can operate 
efficiently to tigjiten a fastener in situations where there is little space to 
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operate without the need to rely on ratchet teeth. The resilient spUt ring (5) 
operates immediately to grip the drive spigot of the festening device when the 
handle is moved in direction D. Furthennore, torque increases to grip the 
drive spigot tighter the more the handle is forced in direction D. Therefore, 
the chance of sUppage is removed whether the drive occurs between two 
cylindrical surfaces or hexagonal surfaces. Additionally, the wrench can be 
apphed directionally to festeners of various sizes using the one flexible ring. 

When it is necessary to obtain free reverse rotation of the handle so that 
further drive forces can subsequently be applied, the handle is movable m the 
reverse direction R immediately releasing the spUt ring which begins to open 
under its mherent resihence. Thereby, pressure is released upon Ihe drive 
spigot of the socket festening device and the whole wrench can move freely 
about the spigot to provide sufBcient room to ^ly drive pressure to tighten a 
festener. Furthermore, as the reverse force R is released from the handle the 
compression spring acts as described above to force the handle in the drive D 
direction and to move the camming means in a direction to close the gap in 
the split ring thereby gripping the spigot tightly prior to drive torque being 
^plied to further tighten the fastener. Therefore, the compression spring and 
protrusions provide in effect an automatic clamping upon the spigot in either 
drive D or reverse drive R directions. ■ 

Should it then be necessary to release or imtighten flie fastener the 
wrench does not have to be removed from the socket spigot but the head 
portion held while the handle is moved over centre in reverse direction R, 
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when the abutments (37,38) on the split ring both engage respective surfaces 
(19) of the head portion and the detent balls (16) are forced pass the 
protrusion in opposite directions. Immediately the balls (16) pass the 
protrasions (19a) the compression spring (15) forces the balls down the side 
walls of the protrusions into a recess on either side tiiereof respectively at the 
base of the protrusions and in the inside wall (19) dejSning the slotted portion 
of the head portion (2). Simultaneously, camming portion (34) is engaged by 
end surface (40) to move camming portion (34) towards the camming portion 
(33) to close flie split ring about the spigot (4a) of the socket (4) whereupon 
operation for releasing a fastener is the same as for tigjitening tihe fastener as 
described above. 

While the preferred embodiments described above are shown to have 
the protrusions (19a) the invention will work in a similar manner in another 
embodimCTit where the protrusions are omitted and the surfaces (19) are 
planar throughout their length. In such embodiment, the handle (3) may be in 
a central position in which the compression spring is fully compressed and the 
balls (16) are substantially within recess (11) and apertures (17), and both 
press outwardly on opposed surfeces (19), respectively. 

When the arm (3) is moved in the drive direction D, see Fig. 2, the 
compression force in the spring (15) forces the balls outwardly causing ttiem 
to move a position similar to that in Fig. 2. In taking this action the spht ring 
is forced to be closed automatically as described with reference to Fig. 2. 
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As a reverse torque is applied in direction R the spring (15) is 
compressed by the surfaces (19) forcing the balls (16) inwardly into the end 
(10) of the handle (3). Once the handle (3) has moved over-centre the 
compression spring again expands forcing the balls (16) outwardly until in a 
5 position similar to that shown in Fig. 3 to close the split ring in the opposite 
direction to that described with reference to Fig. 2. 

In both instances just described, that is, for the drive D and reverse R 
directions the relative position of spring force, balls (16) and surfaces (19) 
lock the split ring closed. When an opposite force is applied to liie handle (3) 
10 m either operational condition the split ring releases from spigot (4a) to allow 
free rotation of the wrench about the spigot, as previously described with 
regard to the embodiments of Figs. 1 through 8. 
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1. A wrench comprising a head portion defining a circular aperture, a split 
ring sprung into said aperture and having spaced-apart end portions and a 
handle pivotally coupled to said head portion for moving said end portions 
together, said split ring having an abutment portion and a camming portion, 
said abutment portion being adapted to cooperate with a complementary 
abutment portion formed in said head portion to limit the available rotation of 
Ihe split ring wifliin the aperture, and said camming portion being adapted to 
cooperate with a complementary part on said pivotal lever for moving tihe 
spaced-£5>art end portions of the split ring together when said abutment 
portion of the split ring is abutting the complementary abutment portion on 
the head portion, and spring means biasing said handle in a sense to close said 
spaced apart end portions of the split pin together with a force greater than the 
spring force developed by the split ring itself. 

2. A wrench as claimed in claim 1, wherein the spring means biasing the 
handle is located in the coupling between the head portion and tiie handle. 

3. A wrench as claimed in claim 2, wherein the spring means is located in 
a passage extending through the coupling and complimentary s^jertures in the 
handle. 
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4. A wrench as claimed in claim 2 or 3, wherein opposed ends of the 
spring means are associated vriHh detent means. 

5. A wrench as claimed in claim 4, wherein the detent means comprises a 
ball located at each of two opposed ends of the spring means, respectively, for 
engagement with a respective protrusion on the head portion. 

6. A wrench as claimed in claim 5, wherein each protrusion extends 
towaids the other in an elongate slotted portion of the head portion in which 
an end portion of the handle is coupled to the head portion. 

7. A wrench as claimed in claim 5 or 6, including two recesses on either 
side of each protrusion for receiving therein a respective one of the balls when 
the handle is in a drive or a reverse drive position. 

8. A wrench as claimed in any of claims 5 to 7 wherem each protrusion 
extends from a planar side wall. 

9. A wrench as claimed in any of claims 5 to 7, wherein each protrasion 
extends from a planar side wall having a recess on either side of the 
protrusion. 
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10. A wrench as claimed in any of claims 5 to 7, wherein the side walls 
from which the protrusion extends are substantially curved. 

11. A wrench as claimed in any preceding claim, wherein the spring means 
is a compression spring. 

12. A wrench as claimed in any preceding claim, wherein the 
complimentary part on said pivotal lever for moving the spaced apart end 
portions of tihe split ring towards each other comprises end walls of a slot at 
the inner-most end of Ihe handle within the head portion, the slot extending in 
a transverse direction relative to a longitudinal axis of the handle. 

13. A wrench as claimed in claim 9, wherein the spaced apart end portions 
of the spUt ring each comprise a land extending in both a radially outward 
direction and a circumferential direction, to dejSne a camming arm contiguoiis 
the split in the split ring and the abutment portion at tiie circumferentially 
opposed end of the land to the respective camming arm, wherein the camming 
arms project into the transverse slot of the handle for engagement, as 
necessary, by an end wall of the transverse slot. 

14. A wrench substantially as hereinbefore described with reference to, and 
as illustrated in Figs. 1 to 4, or Fig. 5 or Fig. 6 to 8 of flie accompanying 
drawings. 
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15. A wrench comprising a head for engaging a fastener or fastening device 
and a handle for applying torque to the head to turn a fastener, a resilient q)lit 
ring located in an aperture through the head, the split ring being sprung into 
the aperture and operable by the handle between a first open position for firee 
rotation of the wrench about the fastener or fastening devices, and a second 
closed position for clampiag and moving the fastener, and detent means for 
automatically biasing the wrench into a closed position of the split ring, 
wherein tiie biasing force of the detent means is greater than the spring force 
within the split ring. 
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ABSTRACT 
A WRENCH 

A wrench is disclosed having a handle mounted pivotally with a head 
portion for engaging a drive socket to tighten or slacken a fastener such as a 
nut, bolt or screw, and an operative portion intermediate the handle and head 
portion, preferably a resilient split ring. The head portion has an aperture into 
which the split ring is sprung to define a radial gap in the split ring and a 
ca mming aim extendmg radially outwardly firom each end of the split ring 
respectively. The split ring also has stops engaging the head portion under the 
natural resilience in the split ring to prevent undue rotation of the ring in the 
head portion. When tihe handle is rotated in a drive direction (D) the handle 
operates the split ring to close the gap therein and thereby clamp onto the 
drive socket with increasing pressure as drive torque increases through 
rotation of the handle. Movement of the handle in the opposite direction (R) 
allows firee rotation of the head portion relative to the drive socket by 
releasing the spUt ring which springs open to release its grip on the socket and 
preferably a compression spring with a detent acts to force the split ring to 
close the gap therein automatically and grip a drive socket when no manual 
force is ^plied. The spring force within the split ring is less than the force 
exertible by the compression spring. 



[Fig. 3] 
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